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(37) ABSTRACT

A vehicle that 1s a motor home having a slide out body
member that extends across an opening in the side wall of
the vehicle body 1s disclosed. The slide out body member 1s
capable of movement between a laterally expanded position
during recreational use of the vehicle and a refracted posi-
tion for travel of the vehicle on roads. The slide out body
member has a primary wall portion covering at least a
portion of the side wall of the vehicle body and end walls at
cach end of the primary wall portion extending back towards
the vehicle body. The slide out body member also has a top
and a bottom extending from the upper and lower edges of
the primary wall portion back towards the vehicle body so
that the space defined by the slide out body member opens
into and forms part of the interior space of the vehicle body.
The vehicle also 1includes a service connector 1n the form of
a flexible conduit extending between the vehicle body and
the associated service fittings 1n the vehicle slide out. It also
includes a conduit organizer for guiding the tlexible conduit
to fold up and then unfold when the slide out body member
1s moved between the expanded and refracted positions.

13 Claims, 12 Drawing Sheets
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SLIDE OUT FOR A MOTOR HOME

RELATED APPLICATION

This application claims priority of Australian Patent
Application 2004907145 filed Dec. 16, 2004, the contents of
which are incorporated herein by reference.

FIELD OF THE INVENTION

This mvention relates to a slide out for a vehicle. This
invention extends to a vehicle including the slide out.

This invention relates particularly but not exclusively to a
slide out for a vehicle that 1s a motor home and 1t will be
convenient to heremnafter describe the invention with refer-
ence to this example application. However it 1s to be clearly
understood that the invention 1s capable of broader applica-
tion. For example the invention may be equally applied to
caravans. The invention may also be applied to other pas-
senger carrying vehicles that are used for recreational pur-
poses and can be adapted for people to sleep 1n them.

DEFINITIONS

In this application the term motor home shall be under-
stood to cover a vehicle that has its own motive power and
1s capable of being driven and that has an area behind the
driver’s seat that 1s adapted to be lived 1n. For example it has
a sleeping area, a kitchen and a bathroom. Typically the
motor home 1s formed by taking a light commercial vehicle
that 1s available in the market place and then moditying the
rear part of the vehicle to make 1t suitable for living 1n.

In this specification a caravan shall be understood to be a
vehicle mounted on wheels that does not have its own
motive power and 1s towed to where 1t 1s required.

Further 1n this application a slide out shall be understood
to mean at least a portion of the side wall of a vehicle that
can be laterally displaced outwardly when the vehicle 1s not
being driven around to create more space and a larger living,
area inside the vehicle. The portion of the side wall that
slides out may be rearward of the front doors of the vehicle.
However at the same time Applicant envisages that a slide
out may conceivably also extend the whole length of the
vehicle and include the front doors on the vehicle.

BACKGROUND TO THE INVENTION

The modification of vehicles to make them suitable for
being lived in 1s known. For example caravans that are
towed by powered vehicles such as a family car are well
known. A caravan comprises a passive vehicle mounted on
wheels that has an interior that has been adapted to be lived
in. For example 1t might typically contain a kitchen and
living area and optionally also a bathroom and toilet facility.

The caravan 1s towed by a car, typically the family car, to
where 1t 1s required and then 1t 1s detached and set up as a
place to live in. The presence of caravans in caravan parks
near the seas 1s a ubiquitous feature of Australian society. It
offers flexibility 1n the sense that the caravan can be towed
to wherever 1t 1s required and it 1s not fixed to a single
destination. Further 1t offers a living area with fairly com-
fortable amenities and 1s considerably cheaper than hotel or
unit accommodation.

A development on the caravan has been the motor home.
This comprises a vehicle that has an engine and a front seat
for a driver and passenger and also driver’s controls that
enable 1t to be driven 1n the usual way like any other car. It
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also has an area behind the front seat that has been adapted
to form a living space having considerable amemties. For
example 1t might contain a bed, cupboards, a kitchen area,
a storage area for clothes and the like, and a washing area
often with a toilet and a basin. It thus provides a living area
not unlike that of a caravan that 1s integral with the car as
distinct from being a separate vehicle.

Motor homes are often preferred by couples because they
are more compact than caravans and do not need to be
hitched up and then unhitched all the time. One can simply
get 1n a motor home and drive ofl. With the change 1n
lifestyles that 1s occurring and with baby boomers starting to
retire the uptake and usage of motor homes has increased
markedly and this increase 1s predicted to continue.

A motor home 1s made by taking a light commercial van
of a type tat 1s commercially available and 1s purchased off
a show room tloor and then fitting out the rear of the vehicle
to create the living space. For example a light commercial
Mercedes vehicle can conveniently be used, eg the Mercedes
Benz Sprinter 313 CDI long wheel base van. The interior
space of these vehicles 1s limited. Road regulations typically
specily that the maximum width of a vehicle travelling on
the roads 1s 2.5 m.

A constant challenge in designing motor homes i1s to
utilize the limited space that 1s available 1n the best possible
way thereby to provide a comiortable and functional living
environment. While some development and improvement
has taken place in this area over the years there 1s a
continuing need to come up with further improvements to
turther improve utilization of the very limited space. This 1s
particularly so as more and more aflluent and discerning
customers start using motor homes.

A particularly limited dimension 1n a motor home 1s the
lateral width of the vehicle. Accordingly 1t would clearly be
advantageous if the motor home could be adapted to be able
to create a wider living areca when the motor home was
parked and transformed into their recreational or camping
mode 1n a way that was trouble free, reliable and did not
impose a requirement for additional drive systems which 1n
turn used up more of the precious space within the vehicle

body.

SUMMARY OF THE INVENTION

According to one aspect of this invention there 1s pro-
vided a vehicle having a slide out. The vehicle includes a
vehicle body having a wall including two side wall sections
and defining a vehicle interior. At least one slide out body
member extends across an opening 1n a side wall section of
the vehicle body that 1s capable of movement between a
laterally expanded position during recreational use of the
vehicle and a retracted position during use of the vehicle for
travel on the roads. The slide out body member has a
primary wall portion for covering at least a portion of the
side wall section of the vehicle body and the body member
also includes end walls and a bottom and roof extending
transverse to the primary wall portion 1n a direction 1nto the
vehicle body so that the space defined by the shide out
member opens mto and forms part of the vehicle interior. A
support supports the body member on the body of the
vehicle 1n a way that permits sliding of the slide out relative
to the body of the vehicle between the expanded and
retracted positions. A drive moves the body member
between said expanded and retracted positions on said
support.
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The support can include at least two sets of complemen-
tary guide rail formations on each of the slide out body
member and the vehicle body, eg longitudinally spaced from
cach other.

The guide rail formations may include a female member
defining a passage open at one end on one of the slide out
body member and the vehicle body, and a male member that
1s sized to be received within the open end and passage of
the female member on the other of the slide out body
member and the vehicle body.

One or more of the female members may be mounted on
the vehicle body and one or more of the male members may
be mounted on the slide out member. This way the square
tube with the open end 1s mounted on the vehicle body and
the smaller male member which 1s received therein 1s
mounted on the slide out member. This arrangement 1s also
preferred for guiding movement of the slide out member
very precisely relative to the vehicle body.

The female member can include a square tube with an
open end. The male member can include a length of square
rod or square tube. The male and/or female members may be
coated with a Iriction reducing coating to assist sliding
movement of the male member relative to the female
member.

The coating may be a polymer coating, eg a synthetic
polymer coating. The coating may be nylon or polyurethane
and may have a thickness of 1 mm.

In one particular embodiment there are more than two
said engaging male and female members along the length of
the slide out member, eg four to six said engaging male and
female members. The engaging male and female members
may be spaced apart from each other, along the length of the
slide out member. One said pair of male and female engag-
ing members may be located at or proximate to each end of
the slide out member.

The drnive may include a linear actuator, a hydraulics
system including a piston and a cylinder, an air or pneumatic
system including an air ram, or a ratchet and pawl.

The drive can include at least one linear actuator with a
shaft operatively mounted on to the vehicle body or the slide
out body member and a passive actuator element defining an
opening through which the shait of the linear actuator is
passed, mounted on to the other of the vehicle body or the
slide out body member, whereby rotation of the shaft relative
to the passive actuator element effects translational displace-
ment of the passive actuator element 1n an axial direction
along the shaft and thereby lateral displacement of the slide
out body member relative to the vehicle body.

Thus the slide out member can be moved laterally out-
wardly to the expanded position to increase the living space
defined within the vehicle interior when the vehicle 1s being
used for recreational use. The space defined by the slide out
member 1s used to increase the interior space within the
vehicle body. The slide out member 1s returned to the
retracted position prior to the vehicle being used for trans-
port again.

The support supports the slide out member on the vehicle
body for movement laterally outward into the expanded
position on demand. This movement 1s effected by a linear
actuator which 1s very precise and does not occupy a large
amount of space.

The shaft of the linear actuator may be mounted on the
vehicle body and the passive actuator element may have the
slide out member mounted thereto. This way the motor for
rotating the shaft may be located on the vehicle body.

The passive actuator element may comprise a nut that 1s
mounted on the slide out body member 1n such a way that
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it 1s held against rotation by the slide out body member. The
slide out body member may define a non circular formation
within which the nut 1s received whereby to hold 1t against
rotation.

The linear actuator may include an electric motor for

rotating the shaft of the linear actuator. Motors for linear
actuators would be well known 1n the art.

The vehicle may include a motor energizer that rotates the
shaft of the linear actuator. The motor energizer can include
a battery for supplying electrical energy at a certain potential
difference. The battery may be the battery 1n the vehicle that
1s used to supply energy for 1gnition and services to the
vehicle.

The linear actuator may include a travel limit for limiting
the travel of the nut along the shait in each direction. The
travel limit can include limit switches at each end of the

range of travel.

Each slide out body member may include two said linear
actuators, eg longitudinally spaced from each other along
the length of the primary wall portion. The linear actuators
may be positioned towards ends of the primary wall portion.

The slide out body member may further include a tloor
vertically intermediate said bottom and said roof and define
a living space between said tloor and said roof and a services
compartment between said floor and said bottom.

Thus the interior space of the slide out member 1s verti-
cally divided up into a living space which opens into the
vehicle interior and forms part of the amenity of the vehicle
which can be occupied by people, and a services compart-
ment beneath the living space. Thus the services compart-

ment 1s located beneath the floor and 1s immediately above
the bottom of the slide out.

The male and female members of the guide rail forma-
tions described above may be located 1n the services com-
partment. Further any other structural members extending
between the vehicle body and the slide out member may be
located in the services compartment.

The vehicle may include a service connector from the
vehicle body to the associated service fittings in the vehicle
slide out. The service connector can include one or more
flexible conduits, each conduit carrying a service which 1s
located 1n the services compartment beneath the floor, one
end of the conduit being connected to that service on the
vehicle body and the other end being connected to that
service on the slide out body member.

The services that are provided through the services con-
duits may include: electricity for energizing appliances and
lights, eg 12 V and 240V, water for washing and cooking,

gas Tor cooking and heating, and drainage for draining water
from a kitchen sink, shower and/or a hand basin.

One such flexible conduit may be 1n the form of a flexible
pipe that carries water to the slide out. Another flexible
conduit may be 1n the form of a flexible pipe that carries gas
to the slide out. Another such flexible conduit may contain
flexible electrical cable for supplying electricity to the slide
out member. Another flexible conduit may form or contain
a drain pipe that drains waste water from the slide out
member.

Each flexible conduit may have one end operatively
coupled to a service supply element on the vehicle body and
an opposed end operatively coupled to the corresponding
service recerving element on the vehicle slide out. Each
flexible conduit may have suflicient length to accommodate
movement of the slide out member from the retracted to the
expanded positions without a tensile stretching force being
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applied thereto. That 1s the conduit may have suflicient
length that 1t 1s not quite fully extended in the expanded
position.

The services compartment may be sized to receive the
necessary length of the flexible conduit to allow movement
between the retracted and expanded conditions for all ser-
vices. That 1s the compartment can accommodate with
comiort all the extra length of the various service conduits
when the slide out member 1s 1n the retracted position.

The vehicle may further include a conduit organizer in the
services compartment to assist in guiding the conduits to
unfold in an organized fashion when the slide out member
1s moved to the expanded position and to guide the conduits
to fold up 1n an organized fashion when the slide out
member 15 moved back in to the retracted position. The
conduit organizer may include a partition member that
extends into the services compartment, eg from the primary
wall portion.

The partition member may extend parallel to the end walls
of the slide out member or transverse to the primary wall
portion of the slide out member. Further the partition mem-
ber may extend from the primary wall portion at least part
of the width of the slide out body member 1n a direction
towards the interior of the vehicle body.

The optional features of each said slide out member have
been described above. The following description will look at
how the slide out member 1s incorporated on the vehicle
body and also define features of the vehicle body.

The vehicle defined 1n the broad statement of the inven-
tion defines at least one slide out member extending across
the side of a vehicle body. However often the vehicle may
have slide out members on each of left and right hand sides
of the vehicle. This enables both left and night hands sides
of the vehicle to be expanded out to increase the living space
in the vehicle interior. One such slide out may form part of
the kitchen area of the vehicle interior and the other slide out
may form a part of the bedroom of the vehicle interior. Each
slide out member may be positioned rearward of the front
seat.

Thus when the vehicle goes into camping mode the left
and right hand slide out members can be expanded into their
expanded conditions to create a substantially larger area
within the vehicle for use as a living area. The cabin created
1s much wider that that which could otherwise be created 1n
a vehicle with fixed walls that was licensed to travel on
public roads.

The vehicle may be in the form of a motor home.

The motor home may have its own motive means, eg in
the form of a petrol or diesel engine for enabling it to be
driven by 1t 1s own means. The motor home may have a
battery associated with motive means 1n the usual way and
this battery may also form said battery for energizing the
linear actuator.

The body of the motor home may define a vehicle interior
comprising a front seat area including driver’s seat and a
living space rear of the front seat.

According to another aspect of this invention there 1s
provided a slide out body member for mounting to a vehicle
body, the slide out member comprising: a primary wall
portion for covering over the side of the vehicle and also end
walls and a bottom and roof extending transverse away from
the primary wall portion 1n a direction 1nto the vehicle body
so as to enclose an interior space of the slide out member
within an interior of the vehicle body, the slide out body
member being capable of movement between a laterally
expanded position during recreational use of the vehicle and
a retracted position during use of the vehicle for travel on the
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roads; a support means for supporting the body member on
the body of the vehicle in a way that permits sliding of the
slide out relative to the body of the vehicle between the
expanded and retracted positions; and a drive means for
driving the body member between said expanded and
retracted positions on said support means, the drive means
comprising a linear actuator with a shaft for operatively
mounting to the vehicle body or the slide out body member
and a passive actuator element through which the shatt of the
linear actuator i1s passed for operatively mounting to the
other of the vehicle body or the slide out body member such
that rotation of the shaft relative to the passive element
cllects translational displacement of the passive element
relative to the shatt and the slide out body member relative
to the vehicle body.

The shatt of the linear actuator may be for mounting to the
vehicle body. The passive actuator element may be a nut
which 1s mounted to the slide out body member.

The slide out may include any one or more of the optional
teatures described above 1n the first aspect of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a three-dimensional view of a vehicle that 1s a
motor home with left and right side slide out members in
their retracted conditions;

FIG. 2 1s a three-dimensional view of the vehicle of FIG.
1 showing the slide out members in their expanded condi-
tions;

FIG. 3 1s a cross-sectional view through the vehicle and
the associated slide out members of FIG. 1 with the slide out
members 1n the expanded condition;

FIG. 4 1s a longitudinal section through the vehicle and
slide out members of FIG. 1;

FIG. 5 1s a sectional plan view of the vehicle and slide out
members of FIG. 1;

FIG. 6 1s a three-dimensional view of the male and female
engaging members that support the slide out member on the
vehicle body and guide 1t between said retracted and
expanded conditions;

FIG. 7 1s a cross-sectional view of the male and female
engaging members shown 1n FIG. 6;

FIGS. 8 and 9 are sectional plan views showing the linear
actuator 1s respectively the retracted and expanded positions;

FIGS. 10q and 1054 are three-dimensional views of part of
a slide out member and vehicle body when the slide out
member 1s 1n the retracted and expanded positions respec-
tively, with some detail omitted for clarity, the view showing
a linear actuator for displacing the slide out member
between the retracted and expanded positions on the vehicle
body and also a services compartment and services conduit
for services provided 1n the slide out member;

FIG. 11 1s an end view of the slide out member and the
vehicle body showing the arrangement of the services con-
duits 1n the services compartment when the slide out mem-
ber 1s 1n the retracted position; and

FIG. 12 1s an end view of the slide out member and the
vehicle body showing the arrangement of the services con-
duits 1n the services compartment when the slide out mem-
ber 1s 1n the expanded position.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

A vehicle having a slide out body member and a slide out
body member 1n accordance with this invention may mani-
fest 1tself 1n a variety of forms. It will be convenient to
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heremnafter provide a detailed description of one embodi-
ment of the mvention with reference to the accompanying
drawings. The purpose of providing this detailed description
1s to 1nstruct persons having an interest 1n the subject matter
of the invention how to put the invention 1nto practice. It 1s
to be clearly understood however that the specific nature of
this detailed description does not supersede the generality of
the preceding statements.

In FIGS. 1 and 2 reference numeral 1 refers generally to
a vehicle that 1s a motor home having two slide out body
members 1n accordance with the invention.

The motor home 1 includes broadly a vehicle body 2
having a vehicle wall including two side wall sections and
defining a vehicle interior. The vehicle interior 1s m turn
divided up circumierentially into a front seat area having a
front seat where a driver and passenger sit and a living area
behind the front seat. The body 2 1s mounted on four wheels
3 in the usual way and 1s powered by an engine typically a
petrol or diesel engine located within the body 2 towards the
front of the vehicle 1.

The motor home has front doors 4 providing access to the
front seat on left and right sides respectively. It also has a
side door 3 providing access to the living space rearward of
the front seat. It also includes a rear door (not shown)
providing access to a rear storage compartment.

The vehicle 1 also includes slide out body members 13
and 14 on each side of the vehicle body 2 rearward of the
front seats.

Each slide out member 13, 14 extends across a side wall
section of the vehicle body 2 rearward of the front seat and
comprises a primary wall portion 15 and end walls 17 and
18 and a bottom portion 19 and a roof 20 extending
transverse to the primary wall portion 15. Thus the walls 17
and 18 and bottom and roof 19 and 20 {it into openings
defined by the side wall sections of the vehicle body. The
internal space defined by the various wall components of the
slide out member 13, 14 opens 1nto the vehicle interior. Each
slide out member 13, 14 1s moveable between a retracted
position 1n which the primary wall portion 15 of the member
1s broadly aligned with side wall section of the vehicle body
2 as shown 1n FIG. 1 and an expanded condition when the
primary wall portion 15 projects laterally outward from the
vehicle body as shown 1n FIG. 2.

Generally each slide out member 13, 14 will include a
basic frame of aluminum tubing with a sheet material
applied to this basic frame. In the illustrated embodiments
the sheet material 1s fiberglass although other materials
could also be used.

Each slide out member 13, 14 is supported for sliding
displacement on the vehicle body 2 by support means 1n the
form of a plurality of longitudinally spaced male and female
members 30, 32 that are in engagement with each other.
Each male member 30 1s received within its associated
female member 32 1n a way that permits the male member
30 to slide relative to the female member 32.

In the illustrated embodiment each female member 32 1s
a square tube mounted on the vehicle body 2 defining a
passage therein with an open end and a male member 30 in
the form of a rod or tube on the slide out member 13, 14 that
1s received within the member 32 with a snug fit that permaits
sliding of the members relative to each other. While the
cross-sectional shape of the passage and the male member 1n
the illustrated embodiment are square 1t will be readily
appreciated by persons skilled 1n the art that other comple-
mentary configurations could equally be used. The main
thing 1s that the cross-sectional shape of the male and female
members complement each other and provide a snug fit with
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the necessary support which does not permit any pivoting or
rattling movement of the two relative to each other.

The contact surfaces of the male member 30 are coated
with a smooth coating to reduce iriction with the female
member 32 within the passage. In one form the coating 1s
nylon or polyurethane although clearly many other low
friction coatings could also be provided. The thickness 1n the
coating 1n the illustrated embodiment 1s very thin being of
the order of 1 mm. Similarly the male member 1s snugly
received within the passage with a space of the order of 0.4
mm on each side. Thus the two members have a very close
tolerance and this reduces rattling. The male and female
guide members 30, 32 may be made out of aluminum.

As shown 1 FIG. 5 each slide out member has four said
male engaging members 30 spaced apart along the length of
the slide out member 13, 14. This provides the necessary
support for the slide out member 13, 14 on the vehicle body
2 1n a way that permits the slide out member 13, 14 to move
between said retracted and expanded positions. The mem-
bers 30, 32 are located 1n a lower region of the slide out
member and further members 30, 32 are not required
towards the top of the slide out members 13, 14.

The vehicle 1 also includes a drive for driving the shide
out member 13, 14 between said retracted and expanded
positions while i1t 1s supported by the male and female
members 30, 32 as described above.

The drive 15 a linear actuator 40 with a shaft 42 that rotates
to ellect translational displacement of a passive actuator
member that 1s a nut or sleeve 44 mounted over the shaft 42
along the shait 42. The nut or sleeve 44 i1s held against
rotation by its mounting on the slide out member 13, 14.

The shaft 42 1s 1n the form of a rod having an external
screw thread defined on its surface along 1ts length. The nut
44 has a complementary internal screw thread that engages
the screw thread on the rod 42 such that rotation of the shaft
42 relative to the nut 44 which 1s held against rotation effects
linecar movement of the nut 44 along the shatt 42.

In the 1llustrated embodiment the shaft 42 1s mounted to
the vehicle body 2 and the passive member that 1s a nut 44
1s mounted to the slide out member 13, 14 so that rotation
of the shait produces the linear displacement that moves the
slide out member 13, 14 between said retracted and
expanded conditions.

There may be two said linear actuators 40 associated with
cach slide out member, eg one towards each end thereof. The
linecar actuators 40 may also be located in the services
compartment, eg below the floor. Further the engaged male
and female members 30, 32 that support the slide out body
member on the vehicle body are also located in the services
compartment beneath the tloor.

The actuator 40 includes a drive 1n the form of an electric
motor (not shown) for driving the shaft 42 to rotate. The
motor 1s energized by power from a battery which conve-
niently can be provided by the standard battery within the
vehicle that 1s used to supply electrical energy to other

components within the vehicle such as the starter motor and
the lights.

The actuator 40 may be provided with a travel limait for
limiting movement in the form of limit switches to stop
movement when each 1s in the retracted and expanded
positions thereby limiting travel of the components beyond
these positions.

The linear actuator 40 1s particularly suitable for moving,
the slide out member 13, 14 between the retracted and
expanded positions because 1ts movements are very precise.
Each turn of the shaft moves the nut only a very incremental
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amount and this enables the slide outs to be moved very
precisely into the retracted and expanded conditions.

In addition each linear actuator 40 only occupies a small
amount ol space. Typically the actuators 40 will be posi-
tioned 1n proximity to the engaging male and female mem-
bers 30, 32. Electrical cables (not shown) are required to
clectrically connect the actuator motor to the battery but
these can be led through the vehicle 1n a very unobtrusive
fashion and do not encroach on the available space 1n any
real way. This 1s an advantageous feature i motor homes
where space 1s at a premium.

The slide out member 13, 14 may further include a floor
50 positioned 1n between the roof 20 and the bottom 19 but
closer to the bottom 19 than the roof 20. This floor 50
divides the space defined by the slide out member 13, 14 into
a living space above the floor and a service compartment 52
between the floor 50 and the bottom 19. Thus the service
compartment 52 1s positioned beneath the living area under-
neath the floor 50. The vehicle 1 includes a service connector
shown generally by reference numeral 53 extending from
the vehicle body 2 to the associated service fittings in the
vehicle slide out member 13, 14.

The 1llustrated service connector 33 comprises a plurality
of flexible conduits 54 each of which carries a service from
the main vehicle body 2 into the slide out member 13, 14.
Each flexible conduit 54 has one end 535 that 1s operatively
coupled to a service supply element on the vehicle body 2
and an opposed end 56 that 1s operatively coupled to the
corresponding service receiving element on the vehicle slide
out body member 13, 14. Conveniently each said service 1s
received within a discrete tlexible conduit 54.

The flexible conduits 34 are usually located 1n the service
compartment 52 below the tloor 50 and thus they are not
visible to a person 1n the living area of the vehicle body 2.

The services that are provided through the services con-
duits may include: electricity for energizing appliances and
lights. eg 12 V and 240V, water for washing and cooling, gas
for cooking and heating, and also drainage facilities for
draming grey water from a kitchen sink, shower and/or a
hand basin that needs to be removed from the slide out.

One such flexible conduit 54 1s 1n the form of a flexible
pipe that carries water to the slide out body member 13, 14.
Another flexible conduit 54 1s 1n the form of a flexible pipe
that carries gas to the slide out. Another such flexible conduit
contains tlexible electrical cable for supplying electricity to
the slide out body member 13, 14. Another tlexible conduit
54 forms or contains a drain pipe that drains waste water

from plumbing fitting such as a sink or basin 1n the slide out
body member 13, 14.

Each flexible conduit 54 has suflicient length to accom-
modate movement of the slide out body member 13, 14 from
the retracted to the expanded positions without a tensile
stretching force being applied thereto. That 1s the conduit 54
has suflicient length such that 1t 1s not quite tully extended
in the expanded position. The flexible nature of the conduits
54 and their suflicient length enables services to be provided
in the slide out member 13, 14 notwithstanding that 1t
undergoes a fair amount of movement 1n a lateral direction.
Each conduit 54 also has suflicient flexibility to undergo a
significant amount of bending when the slide out body

member 13, 14 moves between the expanded and retracted
conditions.

Further the compartment 52 beneath the floor 50, within
which the flexible conduits 54 are received, 1s sized to
receive the flexible conduits 54. That 1s the service com-
partment 52 accommodates with comfort all the extra length
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of the various service conduits 54 when the slide out body
member 13, 14 1s 1n the retracted position.

The motor home 1 further imncludes a conduit organizer
which 1s indicated generally by reference numeral 60 in the
services compartment 32. The organizer 60 assists in guid-
ing the conduits 54 to unfold 1n an organized fashion when
the slide out body member 13, 14 1s moved to the expanded
position and to gude the conduits 54 to fold up 1 an
organized fashion when the slide out body member 13, 14 1s
moved back to the refracted position. The conduit organizer
60 1s shown clearly 1n FIGS 10A and 10B.

The conduit organizer 60 includes a partition member
which 1s indicated generally by reference numeral 62 that
extends 1nto the services compartment 52, eg from the
primary wall portion 15. The partition member 62 1s shown
clearly in FIGS. 10A and 10B. In the 1llustrated embodiment
the partition member 62 extends parallel to the end walls 17,
18 of the slide out body member 13, 14 or transverse to the
primary wall portion 15 of the slide out body member 13, 14.
Further the partition member 62 extends in from the primary
wall portion 135 at least part of the width of the slide out body
member 13, 14.

In use the organmizer 60 assists the conduits 54 to fold up
in an organized fashion when the associated slide out body
member 13, 14 1s moved to the retracted position. It does this
by directing the tlexible conduits 54 around the free end of
the partition member 62 as shown 1n FIG. 10A and FIG. 11.
When the slide out body member 13, 14 1s moved to the
expanded position the partition member 62 1s displaced
laterally outwardly and this permits the conduits 54 to
straighten out and extend out to the service receiving ele-
ment 1n 1ts new position displaced laterally outward from the
rest of the body 2. This 1s shown 1n FIG. 10B and FIG. 12.

Thus this feature enables services such as wash basins and
cooking facilities to be housed 1n the slide out 13, 14 where
it 1s most convenient to house them because of the additional
space. Very olten a so called kitchen area of a motor home
1s located 1n the slide out because this forms a major section
of the wall surrounding the interior space 1n a region which
1s reasonably accessible. A bedroom area may also be
located 1n the slide out.

Generally the vehicle that 1s used for the motor home will
be a commercially available light commercial vehicle such
as a Mercedes van. This 1s then fitted out and modified as
required to produce the motor home.

In use the slide out members 13, 14 are positioned 1n the
retracted condition when the vehicle 1 1s used to travel on a
road. Any movement of the slide out members that 1s
required to move these members 13, 14 to the retracted
position will be carried out before the vehicle 1s started up
for travel. Once 1n the retracted position the slide out
members are recerved within each side of the vehicle body
2 and do not project outwardly proud of the vehicle body 2
to any significant extent. The width of the vehicle body 2 1s
broadly the same as that for normal light commercial
vehicles that use the road. Certainly 1t 1s within the require-
ments for legal use of a public road.

Generally when the vehicle 1 1s travelling the occupants
ol the vehicle will be seated on the front seat and will not
occupy the rear living area of the interior space. In this
condition the vehicle can be driven on the road i the normal
way and used as a normal vehicle.

When the vehicle 1 taken ofl the road and 1t 1s desired to
use 1t for camping and/or recreation (herein referred to as
recreational mode) 1t 1s parked at a suitable site in a
stationary position. The linear actuators 40 are then used to
move the slide outs 13, 14 on each side to their expanded
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condition. This 1s accomplished by using a manual control
and as described above the energy to do this 1s provided by
the vehicle battery. The slide outs 13, 14 are moved out to
their expanded position by the linear actuators 40 1n a short
space of time. The movement of the linear actuators 40 1s
very precise and this moves the slide outs 13, 14 1nto exactly
the same expanded position each time. The limit switches
associated with the actuators stop the slide outs 13, 14 very
precisely 1n their correct position.

Once 1n the expanded position the slide out members 13,
14 considerably enlarge the interior space defined in the
vehicle body 2 particularly 1n the lateral direction or direc-
tion of width. Thereafter the interior space of the vehicle
body and particularly the living space can be used for
various activities such as cooking, cleaning and washing in
the usual way for a caravan or the like. The slide outs 13, 14
give mcreased lateral width which 1s a key dimension to
make the living area as utile as possible. This enables the
routine activities such as cooking, washing and eating to be
carried out 1n greater comiort than otherwise would be the
case.

The additional area created by moving the slide outs
laterally outwardly may be used to contain a kitchen facility
in the motor home. That 1s a sink with taps may be mounted
to the movable slide out. Further a gas fired cook top may
be mounted to the slide out as well as electrical appliances
and electrical power points. Another slide out may be used
to form part of a bedroom.

By having slide outs on both sides of the vehicle the width
of the living space can be increased from 1.8 m to about 3
to 4 m.

An advantage of the slide out described above with
reference to the drawings 1s that the male member 1s
received within the female member with a snug but sliding
fit to guide movement of the slide out between the retracted
and expanded positions. The close tolerance means that
there cannot be much movement or rattling between the two
members. This 1s advantageous because the vehicle travels
on roads 1n use, including rough roads and 11 the male and
female members are not tightly held together they will shake
around and rattle. Further a very precise mechanism for
moving the slide out relative to the vehicle body 1s required
for this application and these male and female members
provide this.

Another advantage of the support provided by the male
and female members 1s that they occupy minimal space and
in this application space 1s at a premium.

By contrast 11 the usual roller mechanism 1s used of the
type which are found on drawers or the like there will be a
substantially looser fit and associated rattling. This waill
generate noise and will also shorten the life of the mecha-
nism. In addition 1t 1s diflicult to stop the rattling because the
rollers are not readily accessible. Another disadvantage of
the roller mechanism 1s that 1t occupies more space than the
mechanism using male and female members shown in the
drawings.

Another advantage of the slide out described above 1s that
it 1s moved 1n and out by a linear actuator which 1s capable
of very precise movement. It can be very accurately moved
to the same position each time it 1s displaced into the
expanded condition. For this application 1t 1s obviously
desirable that the slide out be moved to the same position
cach time. A further advantage of the linear actuator 1s that
it 1s of very compact construction and only occupies a small
amount of space. Again this 1s important 1n a motor home
where space 1s at a premium. A yet further advantage 1s that
the shaft of the linear actuator 1s rotated by an electric motor
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which 1s driven ofl the vehicle battery. Again this 1s very
cilicient because 1t uses an existing battery. Further the
clectrical wiring from the battery to the motor does not use
up a significant amount of space.

By contrast if a hydraulic system was used 1t would
require hydraulic pipes from the hydraulic drive to the slide
outs and a hydraulic drive piston and cylinder to actually
drive the hydraulic movement. Further a pump would be
required for the hydraulic circuit. Yet further its movements
would not be as precise.

A Tfurther advantage of the slide out described above is
that 1t can provide services such as water, gas and electricity
on the slide out body member 1nstead of the fixed part of the
vehicle body. This opens up many options in terms of the
layout of the fittings within the motor home that would not
exist 1 you could not do this. It does this by having a
services compartment beneath the floor and flexible conduits
connecting the services from the vehicle body to the slide
out 1n the services compartment. Further by having the
services within flexible conduits having suflicient length,
movement of the services conduits together with the slide
out between the retracted and expanded conditions 1is
cnabled. Further the slide out has a partition that helps to
organize these cables and direct their movement as the slide
out moves between the retracted and expanded conditions.
This 1s beneficial because 1t 1s highly advantageous to be
able to provide cooking and washing facilities and the like
in the slide out and the illustrated embodiment does this 1n
a way that will achieve reliable operation.

A vyet further advantage of the slide out members
described above i1s that they are made of aluminum and as
such are light and strong. This helps to reduce the overall
weight of the vehicle.

It will of course be realized that the above has been given
only by way of illustrative example of the invention and that
all such modifications and varnations thereto as would be
apparent to persons skilled in the art are deemed to fall
within the broad scope and ambit of the invention as 1s
herein set forth.

The claims defining the invention are as follows:

1. A vehicle having a slide out, the vehicle comprising:

a vehicle body having a vehicle wall including two side
wall sections and defining a vehicle interior;

at least one slide out body member extending across an
opening 1n a side wall section of the vehicle body that
1s capable of movement between a laterally expanded
position during recreational use of the vehicle and a
retracted position during use of the vehicle for travel on
the roads, the slide out body member having a primary
wall portion for covering at least a portion of the side
wall section of the vehicle body and the body member
also including end walls and a bottom and roof extend-
ing transverse to the primary wall portion so that the
space defined by the slide out member opens mto and
forms part of the vehicle interior;

a support that supports the body member on the body of
the vehicle 1n a way that permits sliding of the slide out
relative to the body of the vehicle between the
expanded and retracted positions;

a drive that drives the body member between said
expanded and retracted positions on said support
means; and

a service connector extending from the vehicle body to
associated service fittings in the vehicle slide out, and
wherein said service fittings provide services that are
selected from the group consisting of electricity, water,
gas and/or drainage.
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2. The vehicle of claim 1, wherein the slide out body
member further comprises a floor intermediate to said bot-
tom and said root, and said body member defines a living
space between said floor and said roof and said body
member defines a services compartment between said floor
and said bottom.

3. The vehicle of claim 1, wherein the service connector
comprises one or more tlexible conduits.

4. The vehicle of claim 2, wherein each conduit 1s located
in the services compartment beneath the floor.

5. The vehicle claim 4, wherein each flexible conduit has
suilicient length to accommodate movement of the slide out
member from the retracted to the expanded positions with-
out a tensile stretching force being applied thereto.

6. The vehicle of claim 2, further comprising a conduit
organizer.

7. The vehicle of claim 1, wherein the vehicle 1s a motor
home.

8. A slhide out body member for mounting to a vehicle
body, the slide out body member comprising;:

a primary wall portion for covering over the side of the
vehicle and also end walls and a bottom and roof
extending transverse away from the primary wall por-
tion 1n a direction 1nto the vehicle body so as to enclose
an mnterior space of the slide out body member within
an intertor of the vehicle body, the slide out body
member being capable of movement between a later-
ally expanded position during recreational use of the
vehicle and a retracted position during use of the
vehicle for travel on the roads;

a support that supports the body member on the body of
the vehicle 1n a way that permits sliding of the slide out
relative to the body of the vehicle between the
expanded and refracted positions;
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a drnive that dnives the body member between said

expanded and refracted positions on said support; and

a service connector connected to the associated service

fitting 1n the vehicle slide out and extending away
therefrom to an end that can be attached to the vehicle
body to which the slide out body member 1s mounted,
and wherein said service fittings provide services that
are selected from the group consisting of electricity,
water, gas and/or drainage.

9. The vehicle of claim 3, wherein each flexible conduit
has one end operatively coupled to a service supply element
on the vehicle body and an opposed end operatively coupled
to the corresponding service receiving element on the
vehicle slide out.

10. The vehicle of claim 6, wherein the conduit organizer
1s located 1n the services compartment to assist in guiding
cach flexible conduit to unfold in an organized fashion when
the slide out body member 1s moved to the expanded
position and to guide the conduit to fold up 1 an organized
fashion when the slide out body member 1s moved back into
the retracted position.

11. The vehicle of claim 10, wherein the conduit organizer
comprises a partition member that extends into the services
compartment from the primary wall portion.

12. The vehicle of claim 11, wherein the partition member
extends parallel to the end walls of the slide out body
member or transverse to the primary wall portion of the slide
out body member.

13. The vehicle of claim 12, wherein the partition member
extends from the primary wall portion at least part of the
width of the slide out body member 1n a direction towards
the 1nterior of the vehicle body.
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